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Cloning and functional analysis of the Ldcht10 gene sequence
in Lymantria dispar larvae
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Abstract [Objectives] In order to provide a basis for effective pest control based on RNAi, the temporal and spatial
expression, and the biological functions of the chitinase family of genes in Lymantria dispar were investigated and chitinase
genes causing death during development were screened. [Methods] Degenerate primers were designed to clone the critical
sequence of LdCht10 and the real-time quantitative PCR method was used to detect the relative expression level of LdCht10 in
different instars and tissues of Lymantria dispar larvae. A fragment of the cloned sequence was chosen to study gene function
using the RNA interference method. [Results] A critical sequence of LdCht10 of 2 057 bp in length was successfully cloned.
The RT-PCR results show that the temporal and spatial expression patterns of LdCht10 were significantly different, and that
the LdChtl10 gene was expressed in all instars and tissues, with the highest expression occurring in the foregut and hindgut.
RNA interference showed that 24.3% of test larvae died as a result of not completing molting and pupation after the gene was
silenced. [Conclusion] The temporal and spatial expression profiles of LdCht10 were distinct in different instars and tissues.
Based on the RNAI results, LdCht10 could play an important role in the molting process of L. dispar, and gene silencing can
block ecdysis causing death in some larvae.
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reagent Kit with gDNA Eraser Perfect Real Time DNA
- 80°C pMD™18-T Vector TaKaRa
NCBI 11 pMD™18-T Vector Cloning Kit
MEGA®6.0 DH5a
PCR
! 1.3 LdCht10 )R ZE Rk 9 #h
PCR 2 uL  cDNA
1 uL dNTP 2 puL  10x RT-PCR LdCht10
buffer 2.5 uL. TaqDNA 0.3 pL dd
H,0 16.2 uL
PCR 94°C 3min 94°C B-actin RT-PCR
1 min 55C 30s 72°C 40s 32 PS Primer Premier 5.0
72°C 10 min 4°C LdCht10 PCR 1
PCR
1 3 2 4
SanPrep 6 3
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Table 1 Sequence of primers in this experiment

Primer application Primer name

Sequence of primers (5'-3")

LdCH10-1F
LdCH10-1R
LdCH10-2F
LdCH10-2R
LdCH10-3F

LdCht10
Cloning LdCht10

LdCH10-3R
LdCH10-4F
LdCH10-4R
LdCH10-5F
LdCHI10-5R
g-PCR B-actin F
B-actin R
LdCht10 F
LdCht10 R
dsLdCht10-1F

dsLdCht10-1R

dsRNA
dsRNA synthesis

TACGATTACCACGGYCARTGGGAYAAG
GTCTTCRAAVGAHACCCATTGRTC
GACCTBGAYTGGGARTAYCC
GTCTTCAAAAGATACCCATTGATCGTC
GSTGGTGGDATGRTYTGGGC
TGCAGACACAGCGGCGGAAAGCA
GSTGGTGGDATGRTYTGGGC
CGACCACCTGGATCACGAGT
GAGTCATATGCTGGAGGAGAAGC
TAGAYRATGTGRGTRCAVAG
GCGACTTGACCGACTACCT
TTGATGTCACGCACGATTT
CGAGACCAGGGCTAGAGGA
AGGGACCCATTCGACCA

TAATACGACTCACTATAGGGGAGAACTACGTGCATCATTC
TAATACGACTCACTATAGGGCGACCACCTGGATCACGAGT

R=A/G, Y=C/T, K=G/T, S=C/G, W=A/T, H=A/C/T, B=C/G/T, V=A/C/G,

D=A/G/T T7

The black bold letters represent the degenerate bases, R=A/G, Y=C/T, K=G/T, S=C/G, W=A/T, H=A/C/T, B=C/G/T,
V=A/C/G, D=A/G/T. The italic letters represen the T7 promoter sequences.
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cDNA
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2min 95C 15s 60°C Imin 40 881 bp 1
Real-time PCR PR 2 TeCHTI0
Chtl0
2 057 bp 685
1.4 {KSNERER LdCht10 dSRNA
NCBI  BLAST
LdCht10 T7 NCBI
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Blunt-LdCh10 3
PCR
PCR DNA 0.5 L 2.2 LdCht10 BB Rk
10 pmol/L 0.5 uL. 10X Tagq Plus qPCR LdCht10
Buffer 2.5 uL. dNTP Mixture 2.5 mmol/L 2 pL 4
Taq Plus 2.5 U/uL 0.3 pL ddH,O 18.7 uL bp bp
94°C 3 min 94°C
30s 55°C 30s 72°C 50s 35 1000
72C 10 min 4C PCR 1o
SanPrep DNA 2501 000
DNA
dsRNA T7 RiboMAX™
Express RNA1i System Promega
dsRNA Thermo Bl 1 LdCht10 RFEYIBER
Fisher 1510 1 pg/uL Fig. 1 Amplification of conserved region of LdCht10
A A 381 B B 604
L5 LdChi10 THRERR S C C 891 bl;p D D 1 298blf)p
4 5 6 1 E E 881bp M DNA marker
1 5 uL dsRNA Lane A: Fragment A, 381 bp; Lane B: Fragment B, 604 bp;

Lane C: Fragment C, 891 bp; Lane D: Fragment D, 1 298
bp; Lane E: Fragment E, 881 bp; Lane M: DNA marker.
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Fig.2 The diagrams of PCR products of Lymantria dispar chitinase genes LdCht10

A~E A 381bp B 604bp C 891bp D 1298bp E 881 bp.
A-E represents the sequence of fragments obtained, A: 381 bp; B: 604 bp; C: 891 bp; D: 1 298 bp; E: 881 bp.

AGGMVWALDLDDFRNRCGQGKHPLINAIKNSLLESNVDEDDLLTIPLADPGNGIDDDDILILPPKTTTQ

KPIYRPTTQRPVYRPTTQRPTTRPTARPTTQRPTQLTTLMDEIVHTTKKPATTVSSTLEERYKVVCYYTN
WAWYRPGPGKFTPSDIDPSLCTHIVYAFAVLDTKRLVIKPHDIWLDVENKFYEKVVALKSKGVKVLLGLG
GWDDSASDKYSRMVNSASARRKFITHALDFIDQYEFDGLDLDWEYPKCWQVNCEKGPSSDKQGFANLV
RELRASFKSRGLLLSAAVSASKRVIDAGYDVATLSRNLDWISLMTYDYHGQWDKKTGHVAPMYASDYN
DDSTLNTHFTVHYWIQKGASPEKLILGVPFYGQSFSLVENAGTGLGVESYAGGEAGDETRARGFLSFYEI
CERIKVSGWSVTRDPGGRMGPYASFDDQWVSFDDDFMIRHKAEYVRAMGLGGSMAWALDLDDFSGK
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Fig.3 Deduced amino acid sequence of LdCht10

LdCht10 LdCht10
Deduced catalytic domain is shown in red and chitin binding domain is shown in green.
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Fig. 5 Relative expression of LdCht10 in different Fig. 7 Relative expression of LdCht10 between
tissues of sixth-instar larvae experimental group and control group
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3 DEPC
FG: Foregut; MG: Midgut; HG: Hindgut; IN: Integument; 1, 2 and 3 represent the larvae LdCht10 dsRNA,
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